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tion of longer root hairs in Brassica carinata cultivars. A trans-
criptome analysis using Suppression Subtractive Hybridization 
(SSH) and microarray was performed in order to identify diffe-
rentially expressed genes involved in P induced root hair forma-
tion in two contrasting cultivars. The expression pattern of can-
didate genes was characterized in response to changes in P, N 
and K supply and along the root. Root hair length was enhanced 
with P and N starvation but not with K depletion. Additionally, 
changes in P and N supply resulted in longer root hairs 4h after 
removal of P and in shorter root hairs after P and N resupply to 
previously starved roots after 2h and 8h, respectively. Likewise, 
transcription of a leucine rich receptor like protein kinase (BcL-
RR) was induced by P and N starvation and suppressed by resu-
pply while unaltered during K starvation. In contrast, expression 
of a hydroxyproline rich glycoprotein (BcHRGP) was reduced 
in response to P and N starvation and most pronounced in matu-
re parts of the root. Thus, a function of these genes in root hair 
development is suggested. The expression pattern of BcLRR su-
ggests a function in root hair growth induced by P and N stress 
whereas BcHRGP may be involved in negative regulation of root 
hair growth by strengthening the cell wall.
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Sodium homeostasis in plants is controlled by Na/H antiporters 
in the plasma membrane and tonoplast. In Arabidopsis thalia-
na, the Na/H antiporter SOS1 regulates sodium efflux in roots 
and the long-distance transport of sodium from roots to shoots. 
SOS1 activity is regulated through phosphorylation by the pro-
tein kinase SOS2 together with the calcium-sensing regulatory 
subunit SOS3. Functional homologues of the SOS genes have 
been identified in rice. OsSOS1, OsCIPK24 and OsCBL4 are the 
rice orthologues of Arabidopsis SOS1, SOS2 and SOS3 genes, 
respectively. They suppressed the salt sensitivity of the corres-
ponding mutants of Arabidopsis. We have used reverse gene-
tics to demostrate the importance of the SOS system in the salt 
tolerance of rice plants. Mutant lines in public rice collections 
bearing gene disruptions in OsSOS1, OsCBL24 and OsCBL4 
that had been created by insertion of T-DNA or retrotransposons, 
have been analyzed for salt tolerance. Our data indicates that mu-
tants with reduced activity of OsSOS1 or OsCIPK24 are indeed 
salt sensitive. The gene expression pattern of OsSOS1 will be 
analyzed using promoter::GUS transcriptional fusions to corro-
borate a role in sodium efflux and long-distance transport in rice 
plants. SOS1 proteins contain self-inhibitory domains located at 
their carboxy termini. The truncation of this inhibitory domain 
in OsSOS1 resulted in a much greater transport activity and en-
hanced salt tolerance in yeast cells, that were both independent 
of CIPK24/CBL4.
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Drought is one of the most common environmental stress world-
wide that affects growth and development of plants through al-
terations in metabolism and gene expression. Set of 94 doubled 
haploid lines obtained from Chinese Spring x SQ1, mapped with 
450 markers (Quarrie et al., 2005), was evaluated for chlorophyll 
a, chlorophyll b and carotenoids under moderate (MD) and severe 
drought (SD) stress, and compared with results for well-watered 
plants, as a control. Both drought conditions were imposed for 4 
weeks during the late vegetative stage, to be relieved at around 
the time of flowering. QTLs were identified using Windows 
QTLCartographer version 2.5 software and results were analy-
sed using single-marker analysis (SMA) and composite interval 
mapping (CIM). The genetic control of pigments varied consi-
derably between drought-stressed and non-stressed plants. Two 
QTLs under MD on chromosomes: 4B, 7D and 1 QTL under SD
on chromosome 3A for chlorophyll a, with R2 values 11.7, 13.31 
and 17.72% respectively were identified. For chlorophyll b, 1 
QTL on chromosome 3D under well-watered conditions and 2 
QTLs on chromosomes 3D and 7D under MD were identified. 
Mapping QTL for carotenoids revealed 2 QTLs on chromoso-
mes 1B (LOD=3.8) and 6D (LOD=5.2) under well-watered and 
1 QTL on chromosome 6B (LOD=3.4) under moderate drought. 
Higher content of chlorophyll in crops may be an effective way 
to increase the biomass production and the grain yield. There-
fore, the genetic analysis of these traits provided an excellent 
tool to understand better the mechanisms regulating responses of 
wheat to drought stresses.
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Plants are exposed to ionising radiations (IR) in their environ-
ment by the cosmic and telluric radiances and can be subjected 
to higher doses from anthropogenic sources. The harmful effects 
of IR derive from the oxidative stress due to hydroxyl radicals 
generated during the water radiolysis phenomenon and other 
reactive species secondary produced. Their interactions with bio-
molecules lead to lipid peroxides in membranes, denaturation of 
proteins and DNA strand breaks. Plants are more radioresistants 
than animals and understanding their adaptive responses will 
allow to improve their selection and to discover radioprotective 
compounds
We used proteomics as an approach to study global metabolic 
changes occurring in Arabidopsis thaliana (Col-0) after exposure 
to 2 sub-lethal doses of X-Rays, 10 and 40 grays (Gy). Our mo-
del was 10-days-old plants irradiated at the 2-leaves-spread-out 
stage. Leaves and roots were harvested separately at 2, 24 and 
72 hours after treatment and proteins were extracted with TCA-
acetone / phenol method. The analysis of changes in the 2-DE 
protein profiles in both tissues revealed 138 spots differentially 
expressed as a function of the doses and the kinetic points, and 
the corresponding proteins were identified by MALDI-TOF-TOF 
mass spectrometry. Results showed both quantitative and quali-
tative differences between proteins regulated by 10 and 40 Gy 
doses. In both cases, numbers of up- and down-regulated spots 
tends to equilibrate, showing an active response. Hierarchical 
Clustering Analysis showed 6 different expression patterns. 
Hypothesis on activated mechanisms will be completed with the 
analysis of data from a twin transcriptomic study.
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